In vivo adenovirus-mediated gene transfer and the expression in ischemic and reperfused rat brain.
In an attempt to study whether ischemic brain could express a foreign gene in vivo, a replication-defective adenoviral vector containing the Escherichia coli lacZ gene was directly injected into the ischemic or reperfused cerebral cortex of rat, and temporal and spatial profiles of the exogenous gene expression were compared with that of the control brain. Right middle cerebral artery (MCA) of rat was continuously occluded by an insertion of nylon thread for 2 days, or only transiently occluded for 90 min and then the blood flow was restored for 21 days. The adenoviral vector was administered just after the MCA occlusion or reperfusion in the case of continuous ischemia and reperfusion, respectively. Adenoviral vector was transferred into the continuous ischemic brain, and the lacZ gene was expressed until 2 days of the occlusion in the cerebral cortex of the occluded MCA territory with the number of expressing cells smaller and the staining just weaker than that of the control brain. In contrast, expression of the lacZ gene was not or only minimally observed in the reperfused brain until 2 days. However, the expression dramatically exploded at 7 days of reperfusion at a level similar to that of the control, and the expression diminished by 21 days. A few neurons in the ipsilateral thalamus, hypothalamus, and basal ganglia, and in the contralateral cerebral cortex expressed the lacZ gene at 7 days after reperfusion, a phenomenon similar to the case of the control. The majority of brain cells that expressed the lacZ gene were neurons, and a part (5-10%) were astroglial cells. Traumatic injury and immunological response in the brain were minimal both in the cases of control and ischemia/reperfusion. The present study shows an effective gene transfer and the expression in neural cells of ischemic and reperfused brains in vivo, and suggests a great potential of the gene therapy for ischemic stroke patients in the future.